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r . fuIBStSffliJ i ^7fe^g©^tHI=fffi <fc awfli-r * «fc "5 
5C, jwiBa&Ktf'J- F7U-A©^^? F8BCCH5£3 
ft. BulBiESO'Si^® i'j-F7i/-Ai*«7-f 

«*»*»6©«**rtBWcSW3-e*«JS*«* io 

sci t f & . nt#B i KE«©«3«aHa. 

[ W*^ 3 ] SWBIMIHR-7-B. ««Lttt:d>i&: < £ fe- 
M©^7 5 FH£, FlfclfcSnfcg^*''^ 

lHSr*Wn l-r*SB^b«MI«?l»*»e)tt&BWX/ (4 
• n 1 ) ( At*»£%S> ©Hi. JB9r¥tfn 2T-&& 
»HiMH*#*>6«cSIWA/ (4 • n2) ©B£©. 

mm. 

i m&m 4 1 mim%m*te . & < 1 & - 

*>7 5 fjb£. m.?? ? FB«Ctfc£*lfc^b#y$ 
3&2Cceil©a£&B. 

[ HlJjSi 5 ] SWB«36»^ B. WSLUc^ta < £ fe- 

sof^-j f@£. i^^^ ? FBfc&gftfc^btfy 30 

•>t. «riE»*»±«:»ja53tifc»K*%)e*aiir* 

ji*6fl!5isjeK:»b , cjejsw*©m>*iiK*«itic 
t t -r&HM&a 2 tci B*g©^«go 
[flfcjeie ] jaaawcy^^y f §&£(§££££& 

tc. c©#-f'< » K95J: 0«**-f©J»S«±«*(c y 

- F^ - FSB£<I;tfclfl 1 *5ia f ^2 ©U - F7 U- A 

CCRW 6 tifciE*J«t CXfi©«flB*«il. -tcftytm+t 40 
SO. BuiB^V^ F8PiCB&!BI&7£5SS ; f* F 
U *©?£iitrfBIEfcJ:D^©Sffi£Bui3y- F^'v FSB 
*7 4+#>FTSCi*W*£r**tt*?-©£lfc£ 

& 

[0 0 0 1] 

«. £{b# V f AjRfb^HMNH* I n.Al.Ga,.,., 
N, 0^x, 0=Sy, x + y£ 1 ) J: 0 *¥3tf*«# 



^2000- 1 64938 
2 

[0002] 

«S<!:n3aaffi*PI— ffiffllK:j|5JSRl/Tt»5. n^m@© 
Jftdttt. pffia^bft*IWM«*>6x»?->^L»-C. n 

jfcl£L"CV pMa@£nM«I@©ift£a5|5j— 
tBS:<. ^fey-f*- F*J«fciyeu— tfKteCirtt— M 

Shfc, iS3©®5 patfBffitnSSaffi&'J- F7 

[0003] mm. pmmmt nmmmo&giic&i 
j:^{ct-F^>fj:KfegMswt, mtm*m# 
¥mm**wm.?z> c i*mu¥9 -181394^ 

*{cR|^3n-Cl»*. H8»*©StaS86SH*ml/. ^ 
{b^SWfclSfcSR^ 0©— ^WJtCpS!«ffi7 li, n 

mmmi 2tmj&.£trt:i>2>. c©paiS7iini 

a® 7 2 ©IS^CC^ to-ST t-F-»^73 £g^g|5 7 
0 0*SKWri>6. nSli7 2iy-FIi7 5SO* 
Plli7 1 t U- F«S7 4tt. ^atttt*47 7(CJ; 

[0004] ifc, p m.mm t n ^m@© § § 
■ttrsBR-rs^fewwHTe - 17743 m&mza 

^sti-cc»s. S9 5i-e©«^S^U. ^b«J^»f* 
ffe*3R-f-7 9{Cill^n^mfii8 0 . Il>pSli8 1% 
JfclSLTnMaffiS 0ipllg8 l©^M©iS5§*— 

*©J9H*l8ltttfiffliS8 2-caab-CC»*. 
^LTnSSi8 0 <b y- F7 U-A8 5MpIli 

8 i £ y- f^ u-A8 sizmmm&mftm8 3. 8 4 

[0005] 

«fc 5 1 sscc^ufci^jc, 

^b^^^*^7 0©piii7 1 £n^Sffi7 
2©©M«:-&*5i±T. t- F-»^7 3CC@HSfJ7 0 0 

g[57 0 0©SWe>tifck- F-»^7 3±CC. BtTfB^b 
«Ml^!&|»?-7 0&«BB-4-SHKC. *«(*f6*^ 
7 0 ±{C»fiS3 tltc p I1S7 1 . n mW.m 12t^A 
SBT 0 OSrW^St- F-»i'7 3±CC y — YMMl 
4, 7 5€rl5I^KSiK-r-5K:« % ^CCJSt>y-f tf > F 

[0 0 0 6 ] 09fC^Ufc«fc^fC. plli8 1 

inSfi8 0 COltS S =&— ©C^-f^S/cd^tc. ng!aiB8 

o * m< muz l xm m^mtemem? 1 9 * y ^> 
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tZfgifcm^fmttna 3. 8 4K1J;9 t-h-»* 

O^JK^T-SCCl*. Ifcft^-Y:*- F*5=fct>'U — tfCC 
*st»Tl* 1 Mmfi@f{Cn§f^@8 0£J?< ^"T^g 

[0007] ^-rno^ffiSfcfcc^-cfe. 

«g{tt»2gf*f&7fc3g^-©i£ift£5&{b 3 1* 3 £ U -5 fSIS 

c o o o 8 ] ttc, '&*<Dmytm*-cte. ¥m»m±.ic 

H 20 
[000 9] &.±.<D£ ^g[5^7fe^©|Sj±OC»r 

[0010] 

[^jn^r^-rsfc*©^®;] BMbtfy^A 
it. * s t > temmm&mm<D®m<Dffi2$z y - f ? u 

- K 7 U- A±© y - K-rf KSP^r >; - Fi^tCcfc 9 Mm 

m<,cmm-?z>tc&>. mM8©$s*&fsjgi£fr < r„ 3 6 

CC. y-f^* F^tt#S*S^©SM£@;cir&l£K:|& 

< ft o > ^^©(Sj± ittcmtu y v a 

^^©^SgT^SSiSg^fcfc^rTt©^* 40 

9 A^{b^¥^(*fS3fc^©0ifr£3i«-r C £ *s njfg 
£&£,, 

[001 1 ] xmivm 1 ©stbtfy v&mt&m^m 
Fus^^g^wrs^^r^^r. fs^Jt©^ 

ifl^S&£«K#ffliJ©¥^Wl±fc0J£3ttfc1I&£££ 50 
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ftm<Dffl «C . ^>:fe< i4>2 S©g{ b$J¥i»#JI*i A / 4 
n 1 £ A/4 n 2lffiJ¥ ( A tt$g> n 1 . n 2 tiifcgCC 
*W4JS*r*) *»6ttS^JiBI*aWi-J-4Ci«:J:»). 

rt»»#»*©&»&iMb*f y ■> A*{b^«r*a««B3fe 

6 (Dmm&tZA? Z> tabic p SPFil#8J SfcHn 
2H£-*t£LTl 0*f«±l 0 0»«T#*?S W». 

1 0 «*»rtt+»«cs«*&i» 6ft-r. 1 0 o*t«fc •? 
*:# < -r s iWie^)i)^©iL?'jffita*^^ < * o > «* 

*^©IHBlWE:W*:S < ttSfcJMJ $ L< tt«r». HUSB2 
«©S{b«J*«{*IB«. I n.A l»Ga,.,.,N (0£ 
x, 0^y. x + y^l)*>«3n. Sf*L<»G 
aNIiAl,Ga,.,N (0<x^0. 3 ) mfrhmfc 
$n> A l«BJt«0J:»)^*< 0. 3«Tt?#es;sn 
4. BUlBA l,Ga,.,N (0<x^0. 3 ) 8©A 1 M 
SUtti 0 . 3 J: 0 * * c > t motttWfi^zit < «c 0 

[0012] *»5§©»2 ©Sffc#y *> A^b^*^ 

ft)i±«caiMa@<t . c ©±Kii>tt < £ t> 2 «©ite^ 

@*iA/4 n 1 £A/4 n 2mm (A«i£fi. nl, n 
2B»RK:JW*JBSt*) *>6tt3IMItt*Ji«. 3 6 
«: c ©±{c/-c v Ynm&9Mt* c t K <fc 0 . 
e^Ui^JC^^^^BfilB^' »; Fmer©KiR-¥>tfc 

a y A*j b^^«^7fe^T-©fflijffiR vmsit mm 

6l^l/±^CrtWffi«:i5i*.5»5fe56*S*«CcSW3 

©s» tta^bJt/ y •> A*{b^»*a»»i6**^**?iffi£ 

CC-C, «t£2«©ifiilf(4c^B0l»1«JB$r«!m 

J8£Ur«A 1 ,0 3 . CeF 3 , CeO,, HfO„ M 
gO. Nd.O,. NdFj, PbO. Pr.O,,, Sc, 
O,. T i Oi, T i O. Y,0 3 . Z r 0 2 ^. ffifflSfV 
WtetiriiCaF,, MgFi, L a F 3 , L i F, 
Mg F 2 , Na s AlF„ NaF, S i O, . Si,0 3 l? 

[0013] *««©*3©»b^y ^Am{b^«j^ 

F»Riyf»3iai*wrsfi<bi!/y ■>^jRfb^«¥«»» 

#m±icmmmmt . c ©±Kij>tt < 1 1> 1 «©*&&<* 
■ t *R*fap©m»*«*«»b^ y ■> A3g<b^»¥««c 



5 

5 ft££«£&fln«:£44 3 # & C 4 tc J: 9 »«€:^Mca 

#® t f & «fc 5 fc^flg s # & t a y * j*m t&B&m 
w&oi+ifm? & c t K«fc *) . 
&aHt# y ?£.mt£®¥m#&ytm*&-c ts. cc 
r. flMB%£a*4M>ffii>&JRtt. 7*sifA (AD 
(Ag) #pm#iratc*t»T#^*arai,»©r 

C00 14] 

[»wose»©ji5»] #*wj*a<fc**aM* mk. m 10 

Atf I n,A l,Ga,.,.,N, O^x, O^y. x + y 
^ 1 ) A0nt*«**-f{CWO. ss*^S3t®<t-r 

tcmmonm 1 ~ 3 l e d 5 > y^mjs, u 

m<dbi& 1 - 3 ©smut tmmomm 1 - 3 © y - f 

7 u-A©ffl^:btfttft^K^H^&c4#'r-#.5> <> 

[0015] CCT, :£#&HJ3©JISfe©fl2£i 1 - $zM<DB 20 
IB 2 . %lk©J&«3 ©HMt# y * AJRffc£«tf£3MM63fc 

MOCVD£4P¥.&) V^MI4iLTT>^:- 
TNH3. I I IJ£M*44l,-C F '.M^Jl/tfy^A. F 

yy ^jutjus—^a, F'jji?ji/-r>y')A, ps^f 

*B^J 4 L- T k** * o -<> $ -f ^ v 5"? A 

[0016] (mm<DBm d mi < a > k^h^©^ 

-34£j&l 0 0 O^m^LtcL ED"7>y aym^m^m 30 

■To #^HJ3©*^4f j§ 1 0 0 0 *-m&-?2> 

Af*. lEMSffl 'J-F7I/-A1 1 4j|^fl§ 'J - F v 

Kn'f Fl la, 12a, y-f/^Kllb, 12b* 
*»WcWR : f-«J6 1 OOOB, 

z v fr&ffiffimommtt 1 5 «: j; 9 * f 1 ibi 

1 2 b&C@^3ft. pMfiS 4 'J- F'<u» F 1 la*i 
■J - Figl 1 3 (C<fc 0 g|l3 ft, nSH9 4 y — F'< y 
Fl 2a*5'J-FSl 4{Cj;9gM3ftS., &f£&C, x 40 
ff+fWJWPc J: 9±tt* u>Xffi5t* l 6 tc L,-t-*-;u 
f*ji55Su-c, cftjcto. »fc#y$A*{t^*i*ai 

MS. CCt, »3ta*ffil OiU>XJB«©«Wl 

6 a«#fa1-£<£^^«fr3rte>ft5C4CCJ;9. ^ 
mXM 1 0 *>6©«^3fc 1 7 #ft$J: < U>X^t£ 1 6 

[0017] 3 SI ( b ) ttgtgflPJ (ffefcS*; 
ffi) fr^frtcV- F7 U-AJfJtK4 'J - F7 U-A±{C 
»fc# 'J ■? A3Htl^i|y§tt:f£3fc3^a5i8g 3 ft fc«5£ 50 
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H*^. #&#S:ftfl51 0 ©-§&## -^"Cy F 1 1 bR 
C>*12bK:. x-#*cisJk®m. #Vx.X?-il>?(k 

mm. !stst9v >\<mmfim<Dimtt 1 5 k «t 9 @^ 

3ft, SMJ <ffe>fc§7fc®l 0) *^^35tc^J:<^ 

pS, n S?m@?r 'J - FS 1 3 , 14 fCTIEmffiJB 
■J-F7U-A1 1. Iiliffl';-F7l/-Al 24^ 
i^L-Cl^/c*, Se*«0»«tt««5t*ffl|,»-CpS. n 

-rsfcto^wcci s*^(*)i^©^©i5S*5fiM3 
n. ftffltt©^f?^^{b^ y A^b^5¥*»*sf#e. 

[0018)02 »*^©3D!fe©ji5^ i ©^b*' y ■> 
A»{b^«Mi£*^***©fts:iRiBia*m-r. 

ofTMioooa. if7 7-Yi'is{©«si±4c. a 

1Na'^7 7 12S3500A, nMGaNH3J135 
wm, nSAl,. ts Ga t . 5! N^7^ K14f?0. 3 
wm, ^> F-7*I n 0 .3iGa 0 . e ,N«^-#FJ15J13 
30A, pIA U.a.Ga 0 . 5I N^Jfe|5*±®6il320 
nm. pIGaN1100ipIAl,. 1 Ga t .,Nll 

o i *u o rn.fr btzz&m&mm&micmmzft-c^ 

tIcS^W^o CCt, ii«iBH:£Ji©i&gaU 6 0 n m 
CCte(,>T«. pfGaNil00f?47nmtpIA 
l,,,Ga,.,NIl 0 1/S3 4 9nm*4 0»*>6&-5> 

[0019] *^©3ftT-»jg«J£Lh©a: 'JJCfltfiSSft. 

•s^e., iE^@m y — f 7 u— a 1 1 tnmmm v - f 

7U-A 1 2 ««i&g^-rsc<tccj:f). ^SP 
^6*^Bj©%^g-c* -5 L E D 7 >7*4cm^ ; &«i^ 

-rsc <t#-ei* s. ^7^^e.©mw*«*«4s>ptffiij 
tca{b«i}£»»*>6 <c s^ns«je*«n-r * c 4 j: 

0, MIE^3feH*^^3tL02©±53tC|t]^ i 5^^* 
«EflB«cS«3 *r IBS*»j6j8*S4 L , S«4S*t 
ffliJCCjgfig3n-rciSpMSg8, n§a«ffi9tcJ:S®iR 
■?»»!SL©iJg*Kilh-r€>C4^-C^Sfcfe, ^g|5{C^* 

<t<**K')ffltcim5. 
[0020] *mi<D9t&im<DfflSRvmi&)mcj: 

tscitao, ^wwiBBuis^iwr. m@p^-c©m 

[002 1 ] («tfe<D^tt2 ) 03(a) «^bjco* 
; F«Jft2 0 0 0 ^LfcLED7>^©I^^ 

r. *&w<Dm*mm. 2000 *-mksz> y - f 7 

A«, JEKSffl y — F 7 lx — A 1 1 4fim@ffl y - F7 
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U- Al 2*>6&9. S'J-F7U-i.|«ti?ti';- 
K^'f H la, 12a^?Kl lb. 12b4f 
#f69S©SH4ii£2 0 0 0«. ^tttS#W0!l^ 
tf, xjp+i'RWIB. *yx*7-Jl^8JI!i. ~>T^7f 
y;WlWIWJ©SaWt 1 5 Cc J: *) f -f v F 1 1 b i 1 
2 b JcHSSft. X -j FSS8 bi'J- FX 9 F 1 1 a 
«*'J-F«ll 3CCJ:9&R3ft. nSlig i y- FX 
jF12a#'J- F« 1 4CCJ: 0 ffilft3ti&. A%(C. 

W?«C«fc *) ^#4 1/> 1 6fCbT*- 

^F*^fiKur. cti&cfcO. g-fbtfy^Ajfi-fb^* 10 

"C. ffeftiSftffi 1 0 t Xsl'XfflfttDWWL 1 6 a (JStftf 
iai^Kifi^SL-C^tlSCiJCfcO. 363£SfcM£® 1 0 
6©IS£3fc 1 7 #$5U35 J; < U > XffiK 1 6 #> e^SPJC til 
MZftZ. 133 (b) Bi« (l&T&Mn) *>6* 

fc y — F ? u- Ajfjtt t y - f ^ u- &±t,cmittf y ^ 

ffcfcj&Jffl 1 0 ©ffiglW. T^©*-< x ? Fl.lb. 
12bK, m*-i*. *#*i'?fk®ffi. #'JI^?;« 
JR. isTST? y WltWD&tttt 1 5 CC J: D @5£ 3 20 

*v (¥t%m%m\ o) 3&>6jwwc«i*«t<3esr 

r. pS, nSlM'J-Fin. 14CcriES@ffl 
'J-F7I/-A1 1. tliffly-F^U-Al 2iS 

Stfttl 5«cj:*)HJESti*A:A. £t6<DJI*flU £BM§ 

& -3 fc. 30 

[ o o 2 2 ] 0 4 tt*^©siig©^^2 ©^-{btf £ 

©5R^-«JS2 0 0 0 (*. -V-VrA 1 ±tc. A 1 N 

x?7rB 2/S35 0 0 A. nSGaN13f §5/i 
m, nlA l 0 .„Ga,.„N?7'» KI4S30. 2m 
m, F-7'I n,.„Ga !) .,,NS^-#F#&7!cJI5J? 
S3 OA. pSA l....Ga B . tl N3jK«l»±»6»34 
Onm, pIGaN3>$i?F17S?0. 5Mm#l« 
JtfBJlSft. pI»IiS8aiA-5, F^i8b. 

tc. ftftB|E£:&JI©$tfi# 5 6 5 n mCCfcliTtt. HflfB2 
«©*fciif*]lJ;tS i 0.&2 0013 1 0 OnmiT i 
O.M2 0 1J13 4 7 nm*3 ^^Sffiitt^lM^l 0 

aajfj/s-rs. ifiB*fi»tt^Jsigi©s io.iTi o,©?& 

#»9§©*f2 0 0 0©<BiJffiRO'S«<!:K*t 

«©BB*a5<t5{c2«©iftit(*ji*«a«-j-*. c©^ 
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>^jsk-ci»*o. tts&a>6iisiE£#ys-rsft:«>©i{in 

SP£ff$/iK 0 -C. p SlSI&li® 8 a ±KX ? FS® 8 b * 

[0023] *ftW(Dm*m&&vmm*mm±.<Dm 

JESffiffly- F7 U-A 1 1 iftSSffl 
y- F7 u-a i 2©^tem©£S«sS-rsc£(cj: 
0. nSPA 1 6*#feHJ©LED7>^cm^*s^T.5C 
tifiTith. ^5fee^6WW7fe«04©±*o* f3«« 

SffiffliJCCJ5S43 C i*i-C# S/c*. »60!S 1 (Oft 

zmitu y ^ A^b^^^n^-c^ s. 

[0 024] (9m<DBi&3 ) 05 ( a ) (C*^©^ 
^•1iS3 0 OO^SI^U/cLED^V^©^^^ 

■r. *&w<Dm*m& 3000 s-fms* v - f 7 u - 
Att. jEm@ffl u-F7i/-Ai 1 <bfts®ffl y - f v 
u-a 1 2*:>e>fr*). iEmSffly-F^u-Ai i«y 

— F'*y F 1 1 ai0?f(D^-f^7 F 1 1 b*^. 

ft^^ffl y - F y u — a i 2 {* y - fx » f i 2 a©* 

^rfilAS.. *#6HJ©^3 0 0 0 teWim&mViWTL 

<) K&wfi'smommtt 1 sccjtd ^^x- ? k 1 1 mc@ 

X v Fm®8 b i y - FX? F 1 1 a#y- F 
ii§l 3l,Cj:K)mm^ti. nSttQi'J-F^j Fl 2 
a#y- Fi^l 4tcJ:0JgSI$n. Mlfch*&m<m 

Jco^^u^x^i eccor't-ji/F^BJEor. 

50 CCT. ^7l&S7feffi 10iU >XJ£R©«« 1 6 a 

51 0*6©^^tl 7*s?St)$J:< U>X»«1 6*^ 

[ o o 2 5 ] 05 ( b ) icmfom (Zkimytm) iphh- 
fc y - f y u- Ajfjyji y — f 7 u- A±tc ^ ? 

0) ^6^fgP{C^«fc<^5:KiDffi-rc:<t*5t?#S. ^ 
-fX? FMKi-TS. CCt. pS. nSIM y — F 

^criESSffly-F^u-Ai l. ^mffiffli2i^ 
^ur^s^s?). se*©»«tt«fMsttfflt>rpfi. n 

M^ig^L-CC^cH^SKtb^L/r. m^ra©S 
[ 0 0 2 6 ] m 6 «^s:^©SIS5©^3 © y - F7 U 

-a©^-cx? fi i bteisgsfts^btfy^AjfHb 

fl3 0 0 0«, D"7r -T+SSliiC. A1N^^7 
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TH2J13500A. nlGaN13I55jim, nl 
Al„. ls Ga,.„Ni'5? K141S0. 3//m, ^> 
K--/I n, . SS G a „. J4 Nfi^#F#fe7fcJf 5/53 3 0 
A, pSAl,.„Ga,.„NISKi±16II6 0n 
m, pSGaN3>$i' FJ17/130. 5ym*5JStC» 
Jl 3 ft. p 8 a RV>* -j 8 b, n §f* 

W&mtm<D : ®.&ifi 5 7 5nmKtel^tt. *ftl£#S i 
O.I830 0JI30. 15(imi^iS«AlI3 0 1 

o. i »m4»M4. mi&mm&$>mm<D s i o 

$ U^fiS^fflC^,, #f£BJ©3£T-3 0 0 OCDffliJffiR 
0,113 0 Oi^dJSWA 1^3 0 l^Jf^^nciCC 

# 6 . . p aMKttfi 8 a <t n 9 ±©B«EKi 

*iftJI3 0 0*7-;;^x^>^&CTBfc£U & 
tc. £HJ5«A 11301 41** U^* F««8 bZB 

[ 0 0 2 7 ] 07«, *A91QXifc<D7&tt3 "Cfflt»6ti 

AOB^50^;t» Fl lb iSf 1 tflOKttStttt 

1 5 5tJ;D@;£3n, C©CtJ:0^'<f F 1 1 b© 

tca«M*«**t«:TlljrrSfe«>, **WH^<D2*« 

[0028] c ct. msn<Dmi&2 tmmatmi*&m 

[0029] *^©*fiM^K#SKt, mrie 
[0 03 0] 

«ffiiJ5t£$f 3-t2-5 C t K: «fc •) . ft8l!»#»**s&»7 tcS 
<«ffi*l6*a*ffi t * b# y A3Mb£W**f* 

*»«a*ffii-r*a<t# y s ash b^w^aw**^ 
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[0E©f£i£ftlftBjn 
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